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A B S T R A C T 
This paper analyses the distribution of patenting activity over 26 
sectors of Dutch manufacturing industry. It is based on 3 random 
samples of patent applications from 1964, 1.967, and 1970 which were 
filed at the Dutch Patent Office. The sectoral number of patent 
applications per 1000 persons employed is taken as an indicator of 
relative innovativeness of sectors. This cross-section indicator is 
highly correlated with another innovation indicator from an indepen-
dent source, as well as with indicators of growth performance of sec-
tors. The results are interpreted from the background of Schumpeter's 
hypothesis about clusters of innovations and the long cycle. 
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I. Introduction: The Industry Life Cycle -Hypothesis 
During the last several years, there has been a-renewed interest in 
research on longer-term changes in the expansion rhythms of Western 
economies. Many authors have been engaged m the discussion and 
testing of the existence of so-called economie "long waves" with a 
duration of 45 to 60 years. Principally, long waves pirotagonists 
build their argument on indications of "A-periods" of relative 
prosperity (such as the approximately 20 years before World War I and 
again after World War II), alternating with "B-periods" of relative 
economie stagnation like the "Great Depression" (Rosenberg) of the 
1870's and 1880's, or the periods of relative stagnation during the 
1930's and the 1970's. Long wave sceptics often do not ignore this 
evidence but rather tend to interpret A and B periods as historically 
unique events, rejecting the description of such periods in terms of 
rigid long cycle models. ' 
Certainly, much more econometrie research will have to be done to 
achieve more adequate descriptions of longer-term growth fluctuations; 
this paper, however, is aimed at another aspect óf the problem: the 
investigation of causal relationships behind the alternation between 
A and B periods. 
It is based on the hypotheses that the long run expansion rhythm of 
Western economies can be described as the net result of the rise of new 
and innovative industries and the simultaneous decline of old and 
matured sectors. New "Schmumpeterian" industries are created by major 
breakthroughs in the process of technological innovation. In reconsidera-
tion of an old hypothesis of J.A. Schumpeter, G. Mensch has suggested that 
such radical breakthroughs ("basic innovations") occur in a thrust-wise 
3) 
way during the B-periods of relative stagnation. Meanwhile independently 
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of Mensch. J. van Duijn and H.D. Haustein et al. reached similar results. 
C. Freeman and his colleagues, who originally were quite sympathetic of 
this argument
 s meanwhile launched a strong criticism of the theoretical 
6) 
and empirical base of the cluster-of-mnovations argument. 
Elsewhere, I have discussed their arguments and pointed out that there 
are indeed valid reasons for radical innovations to bunch together as 
a consequence of prolonged crisis. Moreover, I demonstrated that an 
2 
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independent innovation sample does confirm the hypothesis that major 
innovations clustered during the 1930's and 40's. According to this 
argument, the present crisis should be primarily due to a lack of new 
"Schumpeterian" growth industries in a time when earlier growth 
sectors (that reached their maximum expansion during the 1950's and 
60's) have entered the saturation phase of their life cycle). 
Naturally, the rise of new industry life cycles cannot simply be 
conceived as the diffusion of a set of homogeneous products. Rather 
we should expect that it is accompanied by a significant series of 
improvements' and process innovations new services, and even by further 
radical product innovations. Therefore, it should be possible to check 
the relevance of the industry life cycle concept, looking at indicators 
of this large flow of "follow-through" innovations. Such a tost will be 
undertaken in this paper, starting from Dutch Patent statistics. 
In a separate paper, I tested the same hypothesis, evaluating a 
8) 
sample of 500 innovation cases ("Gellman-Sample") that were 
innovated during the time-span from 1953 to 1973 in six countries 
9) (USA, Canada, Great Britain, France, West Germany and Japan) 
Distributing these 500 innovation cases over 30 sectors of West 
German industry, and correcting for differing sector sizes, I 
obtained a quantative indicator of innovativeness. This indicator is 
consistent with the (qualitative) impression from the earlier sample 
(cf. ref. 7) on major innovations: The 500 cases from the "Gellman-
Sample" tend strongly to concentrate in those sectors in which major 
innovations from the inter-war period had been achieved (chemicals, 
plastics proces.sing, car- and aircraft construction, petroleum 
refining, instruments, electrical equipment). Certainly, available 
statistics on production, investment etc. are not finely enough 
classified to identify individual innovation life cycles in a "pure" 
way, i.e. to isolate and measure directly the growth effects of this 
or that new basic technology. Rather statistical sources mix new and 
old products together. Thus a category like chemical or electrical 
industry covers products from the 19th century as well as product 
innovations from the inter-war period. Nonetheless, even with this 
relatively rough classification level it turned out that, during the 
1950's and 60's, the degrees of innovativeness of sectors correlate 
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closely with sectoral growth performance. Since the end of the 1960's, 
the coefficients of correlation have been gradually weakening, i.e. 
growth sectors are declining. Their decline is supposed to be linked 
to a weaker innovation performance (diminuition of the number and 
relative importance of innovations, shifting from product to process 
innovations within the remaining innovation volume). 
In the following, this test will be repeated, distributing the 500 
innovations from the "Gellman-Sample" over the principle sectors of 
Dutch industry. Using a similar approach, another independent indicator 
of innovativeness, based on Dutch patent statistics will be constructed. 
Eventually a direct comparison of the outcomes from both indicators 
will be possible, and a test on the interrelationship of innovation 
indicators and indicators of growth performance of sectors can be made. 
II. Data Basis and Methodological Approach 
a) The Gellman-Sample 
The 500 cases from the Gellman report have been selected as follows: 
In a first step, by means of an extensive literature survey, the 
authors selected 1170 innovation cases. In the next step, an independent 
panel of experts was asked to check these innovations, and to add 
further important cases within the given list. Then, the panelists added 
another 150 innovation cases. Eventually, the panel reviewed the entire 
list of 1320 cases, ranking each individual case by degree of 
importance. The 500 cases with the highest ranking were used for a 
more detailed investigation. Naturally, this selection process is 
based entirely on subjective judgments of the panel of experts. 
However, assumi*ig that the experts performed as expected we can trust 
to have a somewhat representative list of 500 important innovations 
from 1953 to 1973 in six countries. 
In the above-quoted paper on West German industry (cf. ref. 9) I 
grouped the 500 cases of the entire 21 year period by 3 seven year 
periods (according to the years of market introduction). Comparing 
the distribution pattern for these individual sub-periods (1953-59, 
1960-66, 1967-73), it turned out that the pattern of distribution over 
12) 
sectors remained relatively constant over time. Therefore, when 
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applying the above sample to Dutch industry, all the 500 innovation 
cases will be combined, forming one cross-section indicator; in other 
words: The 500 cases will be distributed over sectors of Dutch 
industry as if they all had been available at a certain point in time. 
Furthermore, the number of innovations per sector will be divided by 
sectoral numbers of persons employed. The outcome can be interpreted 
as an indicator of innovativeness of sectors if innovative activity 
in Dutch industry would have foliowed the international pattern as 
indicated by the innovation cases from the six 'core countries' USA, 
Canada, Great Britain, France, West Germany and Japan. This indicator 
will then be compared with an indicator of sectoral innovativeness 
based on Dutch patent statistics. 
b) The Dutch Patenting Sample 
First a word of caution: not all significant inventions are patented 
and many patented inventions are never used for commercial purposes. 
Further, it should be noted that, in the following, I shall not work 
with patents granted but with patents applied for. Needless to say, 
patents are not granted for all of the patent applications. 
The principle reason for using patent applications instead of patents 
granted is the following: With the available research resources, only 
random samples for very limited time periods (3 or 6 months) could be 
drawn. To obtain comparable information concerning the amount of 
patenting activity for constant time periods in different years, the 
number of applications is more reliable, because it is only determined 
by the activity of applicants, whereas the number of patents granted 
within a certain period may further be influenced by changes in the 
speed of patent examination. The latter may be influenced by legislative 
measures, changes in the administrative capacity of patent office staffs, 
tactical measures taken by the applicant, and other factors that are 
diffi'cult to quantify. 
What is measured by data on patent applications? Looking for an answer, 
the decision problem of the inventor should be reflected: On one hand, 
patenting is the only possibility of obtaining legal protection of the 
invention; on the other hand, patenting 'leads to the publication of the 
invention, and the information of competitors bears the danger of 
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"inventing around". However, from the day of the market introduction 
onwards, information acquired by the competitors is unavoidable 
anyway. Therefore, it should be reasonable to assume that the rate 
of patenting for all types of product related inventions is quite 
13) 
high. The same should be true for those process related inventions, 
that are embodied in new investment goods. Only for internal process 
innovations that do not enter the market as investment goods, the rate 
of patenting might be lower. In the latter case, the only argument 
in favour of patenting (instead of just keeping the invention as a 
secret within the firm's production process) may be the hope of 
earning money from licences. Nonetheless, these internal process 
innovations might be badly represented by patenting data, and insofar 
as they have a different importance in individual industries, the 
real degree of relative innovativeness of sectors will not be 
adequately indicated by patenting data. This 'point has to be kept in 
mind when interpreting the results further below. 
Do patent application figures indicate the flow of inventions or of 
innovations (market introductions)? From the above argument, some 
attitude of "keeping to the breast" of the new invention as long as 
possible is understandable. Consequently, we can assume that the 
timing of a major part of patent applications by firms is not linked 
to the invention but to the innovation process. The opposite 
relationship may be relevant in the case of individual inventors, or 
of firms inventing things that are not interesting for their own 
production. In this situation, patenting is a necessary vehicle of 
offering and selling the invention to an innovator. 
This point is an argument to differentiate at least between patent 
applications filed by firms and those by individuals. The former are 
supposed to be somewhat more directly linked to the innovation -
process, and thus to indicators of economie growth. The way in which 
basic data are presented by the Dutch Patent Office allows for a 
distinction between individual inventors and "organized research" 
(firms, universities e t c ) . Moreoever, I shall differentiate 
between Dutch applicants and foreigners, taking the former as an 
indicator of a specific Dutch innovation pattern, and the latter as 
indicating international innovation trends; the latter should allow 
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for a check of the reliability of the other international indicator, 
based on the Gellman sample as discussed above. 
The choice of the time horizon fbr the present study is largely 
determined by the life cycle concept (as discussed in the introduction), 
and by constraints of Dutch statistics on investment and employment. 
These data change their classification in 1963/64. Data from 1963 and 
before are difficult to compare with those from 1964 onwards, and the 
modernized classification after 1964 is somewhat more favourable for 
the purpose of this study. As sectoral innovativeness is to be compared 
with growth performance of sectors, a complete business cycle 
(measured from peak to peak or from trough to trough) is required to 
obtain a reliable estimate of average growth rates. According to the 
business cycle chronology of J.J. van Duijn for the Netherlands, 1964 
16) 
and 1970 are peak years pf the Dutch investment cycle. The 1964-
1970 period still belongs to the phase of rapid expansion within the 
above-sketched innovation life cycle concept, even if some decline 
in the innovation performance of "Schumpeterian" industries may 
already be discernable. 
To keep the bulk of statistical data to a minimum, not the entire 
patenting activity during the 1964-70 period will be measured, but 
only some random samples. The random samples drawn, cover all patent 
applications published by the Dutch Patent Office during the 
following periods: 
March 11, 1966 to June 10, 1966 (= "1964-Sample"): 3919 cases 
June 26, 1968 to December 24, 1968 (= "1967-Sample"): 8999 cases 
January 11, 1972 to April 10, 1972 (= "1970-Sample"): 4342 cases 
As there is a time span of 18 months between filing of an application 
and its publication, the first and the third of the above periods are 
random samples of applications filed in 1964 and 1970 respectively 
- the peak years of the above-mentioned investment cycle; the second 
period roughly covers the patent applications filed during the first 
half of J967 (the medium year of the investment cycle). Originally, 
it was planned to cover the year 1967 completely. However, working 
with the original data at the library of the Patent Office, I quickly 
got the impression that the distribution once achieved on the basis of 
about 2-3 month's data changed only maginally when including another 
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1, 2 or 3 months. Restriction to smaller samples also was desirable 
for economie reasons: Each of the total of 17260 cases had to be 
grouped by its patent class, differentiating by types of applicants: 
"Dutch Applicants" versus "Foreigners", and "Individual Inventors" 
versus "Organized Research". (After some learning by doing, 
classification took about 4-5 seconds per case !<•)• 
It is another point of concern that there is no information about 
the degree of importance of individual patents. The Gellman study 
included an estimation of the degree of radicalness of the innovation 
cases. However, by constructing alternatively innovation indicators 
with weighting for different degrees of radicalness, and without 
weighting, it turned out that both methods yielded quite similar 
results. Actually the Gellman-sample as well as patenting 
statistics are but a measure of the large stream of improvement and 
process innovations, and the weighting experience with the Gellman-
sample suggests that, for these types of innovations, the lack of 
weighting by degree of importance seems to be less significant than 
it might otherwise appear. 
e ) Construction of the Innovation Indicators 
Applying the Gellman data to West German industry, I tried 4 different 
1 ON 
variants of indicator construction. Because of the lack of data, 
only one of these variants will be repeated here. It works as follows: 
After having grouped the innovation cases by Dutch industry sectors 
(according to their grouping to the sectors of the US Standard 
Industrial Classification in the Gellman report) a correction for 
differing sector sizes was made, dividing the number of innovations 
19) 
per sector by sectoral employment figures. Groupmg of the 
Gellman data to Dutch sectors has been done in table la of the 
Appendix. Column 2 of table 2a (Appendix) covers the sectoral number 
of Gellman-innovations per 10 000 persons employed. 
Columns 3-6 of table 2a cover the number of patent applications per 
1 000 persons employed, based on the random sample of the first half 
of 1967, Table 2b covers the same indicator based on the 3 month's 
samples from J964 and 1970 respectively. Besides the above-named 
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differentiation between "Dutch'Applicants" and "Foreigners", 
"Individual Inventors" and organized research ("Firms, Organizations 
etc"), the patenting indicator is constructed in a similar way as 
the indicator from the Gellman data. There is, however, one principal 
difference: Whereas the grouping of the US-SIC sectors to the Dutch 
investment classification is very easily done, grouping of the classes 
and sub-classes of the Dutch patent classification to the Duteh investment 
classification is much more complicated. The patent classification 
follows rather technical than economie criteria. 
. . . . 20) 
Out of the given grouping possibilities I chose the following: 
Before counting the patent applications per patent (sub-)class, I 
grouped each class (or sub-class) by that sector of industry that 
seemed me to be primarily concerned with this patent class, judging 
from the verbal description of classes and subclasses. The cases of 
classes or sub-classes that could be equally plausibly grouped by 
two sectors have been distributed 50 : 50 over both sectors. Thus 
the reader should not be surprised to find several "0.5 patent 
applications" in tabIe 1. Such a splitting was very often done in 
the case of investment good inventions (especially: machinery 
construction) from which I assumed that the market introduction of 
the inventions would lead to significant investment efforts in the 
producer's and in the applier's sector. 
Using this method, about 70-80% of the samples were grouped without 
much difficulty. In another 10-20%, the grouping decision was not as 
easy, but could still be done without too much headache. For the 
rest of the samples (varying between 6.1 and 6.8% of total), grouping 
decisions would have been so arbitrary that I preferred to declare 
them as "not classified". Critics of this approach should note that 
the above grouping method constitutes a vulnerable point of this 
paper, because it involves a lot of subjective judgement. To ensure 
replicability of my decisions, the grouping procedure is documented 
rather extensively in tabIe la-c of the Appendix. Only the description 
of classes and subclasses is much too voluminous to be documented 
21) . . 
here. After havmg done my best, I cannot do more than to invite 
sceptics to experiment with alternative grouping possibilities (which, 
in several cases, indeed exist) , and to check, in how f ar the fina-1 
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results will change. Another direct possibility of checking the 
patenting indicator is to compare its outcomes with those of the 
Gellman sample. This will be done in the next chapter. 
U I . Comparison of the Different Innovation Indicators 
As all of the above innovation indicators are constructed on the 
same level of classification, they can be compared by means of simple 
correlation analysis. However, correlating the different series from 
table 2a, there is a problem in differing sector sizes; looking at 
such sectors as precision engineering (2400 persons employed) or 
electrical equipment (108 000 persons) it becomes evident that these 
differences are quite strong. Further it has to be noted that just 
the small sectors tend to have somewhat extreme values. Consequently, 
if each sector enters the correlation test with the same weight, the 
results will certainly not be appropriate. Thus I decided to weight 
the individual sectors with the employment shares in 1967 of the 
sectors concerned. Table 1 covers the weighted coefficients of 
correlation between the different innovation indicators. 
Table 1: Weighted Correlations between Innovation Indicators 
NLF NLFI IF IFI 
GI 0.884 0.841 0.861 0.867 
IFI 0.884 0.874 0.999 
IF 0.874 0.859 
NLFI 0.992 
Abbreviations: 
NLF = Dutch Applicants (only Firms, Organizations: column 5, table 2a) 
NLFI = Dutch Applicants (Firms, Organizations + Individuals: column 6, 
table 2a) 
IF = Foreign Applicants (only Firms, Organizations: column 3, table 2a) 
IFI = Foreign Applicants (Firms, Organizations + Individuals: column 4, 
table 2a) 
GI = Gellman Sample (column 2, table 2a) 
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The correlation coefficients from table 1 obviously do'not confirm 
my speculations from Chapter II about possible differences between 
"organized research" and "individual inventors". But there seem to 
exist some small but remarkable differences between the Gellman 
series, the Dutch, and the international applications. As the 
correlation coefficients only measure the medium correspondence 
between series, it should be interesting to look at the innovative 
behaviour of individual industries. This will be done by means of 
an abbreviated ranklist of innovativeness, including only the first 
15 ranks of each sample. As the difference between "organized 
research" and "organized research + individuals" can be neglected, 
the following observations are restricted to the latter category. 
Table 2: Ranking of Industries by Innovativeness According to 
Different Indicators (the first 15 out of 27) 
Ranks All Dutch Applicants All Foreign Applicants Gellman Sample 
(NLFI) (IFI) (GI) 
1 Precision Engineerg. Precision Engineerg. Precision Engineerg. 
2 Opties Opties Opties 
3 Aircraft Construct. Chemical Industry Aircraft Construct. 
4 Machinery Construct. Rubber & Asbestos Synthetics Manuf. 
5 Other Industries Aircraft Construct. Petroleum Refining 
6 Petroleum Refining Synthetics Manuf. Cars & Bodies 
7 Electrical Equipm. Machinery Construct. Primary Metals 
8 Bicycles & Motorbikes Petroleum Refining Chemical Industry 
9 Synthetics Manuf. Electrical Equipmt. Machinery Constr. 
10 Chemical Industry Cars & Bodies Rubber & Asbestos 
11 Cars & Bodies Other Industries Electrical Equipm. 
12 Rubber & Asbestos Metal Goods Earthenw., Glass etc. 
13 Oils & Fats Bicycles & Motorbikes Metal Goods 
14 Wood (incl. Furnit.) Earthenw., Glass etc. Other Industries 
15 Metal Goods Paper & Paper Goods Mining 
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Judging from qualitative data on major innovations (cf. Kleinknecht, 
reference 7) we should expect a high degree of innovativeness 
within the following (in part quite interdependent) industries: 
Petroleum Refining, Car- and Aircraft Construction, Rubber & Asbestos, 
Chemicals, Synthetics Manufacturing, Electrical Equipment, Precision 
Engineering, Opties, and Machinery Construction. Independently of its 
performance with major innovations, the latter sector is expected to 
be quite innovative, because of its specific role as input sector to 
the above-named industries. Are the observations from table 2 
consistent with the expectations from qualitative data? The table 
seems to allow the following answers: 
a) The ranklist from the international applicants (IFI) seems to fit 
the best. All "Schumpeteriari" industries take the 10 top places. 
b) The ranklist from the Gellman sample (GI) seems to be the nearest 
to that from the IFI sample, although there are some slight 
differences within the top ranking of Schumpeterian industries. 
Perhaps this is an indication of the "made in USA" of the Gellman 
22) 
sample. Only the relatïvely high rankmg of Primary Metals 
contradicts the life cycle hypothesis. 
c) As to Precision Engineering, Opties, Aircraft, Ilachinery Construction, 
Petroleum Refining, and Electrical Equipment, patenting performance 
of the Dutch sample (NLFI) appears to be in harmony with the 
international pattern. In the Chemical Industry, Synthetics 
Manufacturing, Car Construction, and Rubber & Asbestos, the 
participation of Dutch applicants in international trends seems 
to be weaker. The weak position of the latter two industries can 
be explained by the small size of the Dutch automobile industry. 
However, it is astonishing that synthetics manufacturers seem to 
innovate less than their foreign competitors, in spite of the 
existence of AKZO, one of the five large Dutch multinationals. 
Working with the original data at the Patent Office, I had the 
impression that a large part of Dutch plastics and synthetics 
applications do not even come from AKZO but from a few medium-
sized firms. It might be that within AKZO the internal process 
innovations, as discussed above, play a major role. This point 
would certainly earn more detailed investigation. Another 
remarkable point may be that several older industries such as 
Other Industries (including: toys, musical instruments), 
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Bicycles (I), Oils and Fats, Woodworking or Metal Goods take 
relatively high positions. It may be that in part, such 
specialities can be explained by the late-corner position of the 
Netherlands in the industrialization process. 
Naturally, the ranklist in table 2 does not teil us whether there 
are really significant differences between Schumpeterian industries 
and the rest of industry. Therefore, I prepared a test on differences 
in means between these two types of industries. Table 3 covers the 
means and variances of the total of Schumpeterian industries compared 
with those of the other 17 sectors. 
Table 3: Comparison of Means and Variances in Patenting and Innovation 
++ 
Performance between Schumpeterian and Other Industries 
All Dutch applications All patent applications Innovation cases of the 
per 1000 persons from outside the Gellman-Sample per 
employed (NLFI) Netherlands per 1000 10000 persons 
persons employed (IFI) employed (GI) 
Schumpete- Other Schumpete- Other Schumpete- Other 
rian Indu- industries rian Indu- Industries rian Indu- Industries 
stries stries stries 
means in 1964: means in 1964: means: 
0.8701 0.1138 7.2346 1 0.7179 j 
means in 1967: means in 1967: 9.2702 1.4619 
1.9423:2= 0.3544:2= 16.0256:2= 1.5950:2= 
0.9712+ 0.1772+ 8.0128+ 0.7975 i 
means in 1970: means in 1970: j 
0.8195 0.1515 6.9850 0.7785 ! 
variances in 1964: variances in 1964: variances: 
0.3128 0.0166 29.6045 0.2311 
variances in 1967: variances in 1967: 136.3517 5.1-579 
1.8838 0.0753 160.7211 1.2969 
variances in 1970: variances in 1970: 
0.2723 0.0217 36.2997 0.1996 
because of its doublé size, the value of the 1967 sample has to be 
divided by 2 to be comparable with the 1964 and 1970 samples 
++ , 
means and variances are weighted by employment shares in 1964, 1967, 
and 1970 respectively, the calculations are based on the figures from 
table 2 of the Appendix. 
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Means and variances of both types of industries are indeed quite 
different. Testing whether the differences in means are significantly 
different from zero, we cannot apply "Analysis of Variance"-methods 
as usual, because of the strong differences of the variances. Therefore, 
for construction of confidence intervals, I shall take the following 
fonnula for independent samples when the population variances are 
23) 
unequal and unknown: 
(jij - u2) - (X, - X2) + 0.025 
The degrees of freedom are determined, following the "safe rule", 
choosing the smaller value between (n] - 1) and (n - 1). 
According to Student's table of t critical points, with 9 degrees of 
freedom the value for t. .„c (95% confidence interval) is 2.262, and 
for t 0.005 (99% interval) it is 3.25. Starting from the means and 
variances in table 3, the following intervals can be constructed: 
95% intervals: 99% intervals: 
NLFI 1964: 0.7563 + 0.4063 
1967: 1.5879 + 0.9932 
1970: 0.6680 + 0.3819 
+ 0.5837 
+_ 1.4271 
+_ 0.5487 
IFI 1964: 6.5167 +_ 3.0901 
1967: 14.4306 +_ 9.0899 
1970: 6.2065 _+ 4.3166 
+ 5.6048 
•+_ 13.0601 
+, 6.2021 
GI: 7.8083 + 8.4450 90% interval: 
+_ 6.8434 
All the differences in means for the indicators that are based on 
patent statistics prove to fall outside of the 99% confidence 
interval, i.e. it can be stated that the differences in means of 
patenting activity between Schumpeterian sectors and the other 
industries are highly significant. From the above result 'we can 
conclude that the IFI list gives the best confirmation of the 
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innovation life cycle hypothesis. The Dutch indicator also stands 
the above test, in spite of some national pecularities that turned 
out in the ranklist. However, the Gellman sample slightly fails the 
95% significance level. This has certainly to do with the extra-
ordinarily strong position of the Primary Metals industry. In all 
the other points, the Gellman indicator is quite in accord with 
the IFI indicator. The strong correspondence between the two 
indicators appears even more remarkable if we recall once again the 
independent sources and the different subjective bias of both 
indicators: Whereas the selection of the Gellman cases by the 
panelists is based on subjective judgment, the grouping of the 
cases to sectors occurs without problem. With the IFI sample, the 
selection of cases is purely random, but grouping to sectors depends 
on subjective decisions. 
On the whole, it can be concluded that the above indicators confirm 
the innovation life cycle hypothesis: The stream of improvement and 
process innovations moves along the technological trajectories, 
initiated by major innovations. In the following chapter, the 
hypothesis will be tested that this one-sided concentration of 
innovative activity in certain sectors does correspond with sectoral 
growth performance. 
IV. Innovation and Growth Performance of Sectors 
b. Definition of Growth Indicators 
At the given classification level, Dutch statistics cover the following 
variables: 
- Persons employed per sector 
- Gross investment in current prices 
Investment is further split into: 
- Investment in new machinery 
- Investment in new land, buildings, and transportation means. 
These variables allow the construction of the following set of growth 
indicators, that all cover the 1964 to 1970 period: 
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IG = Growth of total investment 
IGM = Growth of investment in machinery only 
IGO = Growth of investment other than machinery (buildings, 
new land, transportation means = total - machinery) 
GLF = Growth of labour force (annual number of persons employed) 
SHI = Shift in the ratio of IGO ta.IGK-type of investment (from 1964 to 1970 
SHI is defined as the ratio 
I G 0
 1964 . I G° 1970 
IGM
 1 9 6 4 IGM 1 9 7 Q 
LI = Labour-Investment ratio; it is defined as 
^ ^
 7 n with L = persons employed, and 
: I = Investment in machinery (current 
1
 64 I 70 P r i c e s ) 
Naturally, SHI and LI have both to be interpreted carefully, because, 
especially from thè late 1960's on, they are influenced by inflation. 
The above growth indicators will be confronted with two kinds of 
sectoral innovatiön indicators: 
- the "absolute" level of innovations/patent applications per 
10 000 or 1 000 persons employed per sector as given in columns 2-6 of 
tabIe 2a) in the Appendix 
- the change in the level of patentihg between 1964 and 1970. 
This variable is formed on the basis of table 2b (Appendix), 
by simply substracting the values of column 5 from column 1 
("IFC"), column 6 from column 2 ("IFIC"), column 7 from column 
3 ("NLFC"), and column 8 from column 4 ("NLFIC"). 
b) Testing Procedure 
The life cycle concept suggests that causality runs from innovatiön 
to growth: The large stream of "follow-through" innovations 
moves along the trajectory of major innovations. Thus we should 
expect that regression analysis can "explain" the differences in the 
speed of growth of sectors by the one-tailed sectoral distribution 
of innovative activity, taking as the first explanatory variable the 
"absolute" level of innovativeness, and as a second explanatory 
variable the change in innovativeness between 1964 and 1970 (IFC, 
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IFIC, NLFC, NLFIC). In reality, however, causal relationships may also 
run the opposite way: Quickly growing sectors are more attractive for 
further R & D investments, and even individual inventors, independent 
research laboratories, universities etc. may be attracted by positive 
growth prospects in certain sectors. Moreover, the distribution of the 
Gellman cases suggests that, in the course of the business cycle, the 
development of demand exercises some influence on the timing of inno-
vations (see Kleinknecht, ref. 9). Consequently, it is more appropriate 
to assume a model of mutual causation between innovations and growth or 
demand, and to apply multiple correlation to the above data. The results 
are documented in table 4. 
c} Results 
The most striking impression from table .4 are the very low correlation 
values for the second explanatory variables, which in all cases are not 
significant. This can be interpreted as a falsification of my above 
hypothesis, that indicators of growth performance also may also be 
interrelated with short-term changes in patenting. 
Another interesting facet comes from a comparison between the Dutch 
series (NLF, NLFI) and the international indicators (IF, IFI). Reading 
the results of Schmookler \ I expectedavery close relationship betveBn 
national innovation patterns and growth. The above results suggest that 
this relationship is not that direct. Obviously, via the international 
transfer of technology and capital, international innovation trends exercise 
a stronger influence on national growth patterns than does national 
patenting. 
Consequently, for our further interpretation of table 4, we should 
primarily look at the correlations between international patenting (IF, 
IFI) and the growth indicators. The latter suggest that the 'rationalization' 
proxis tend to be better correlated with innovation than the 'expansionary' 
variables (compare IGM and SEÏ, with GLF and IGO). This may be an indirect support 
for the hypothesis that, moving to the saturation phase of the industry 
life cycle, there is a shift from product related to process related 
innovations (rationalization bias). 
This hypothesis is particularly supported by the correlation of the 'SHI' 
variable with the patenting indicator. SHI stands as an (admittedly rough) 
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Table 4: Results from Multiple Correlation 
'explained' variables: 
'explanatory' variables: IG IGM IGO GLF SHI LI 
lst expl. var. : NLF 0.619 0.584 0.603 0.472 0.536 0.426 
2nd expl. var. : NLFC 0.242 0.135 0.135 0.073 0.148 0.1 54 
multiple correlations: 0.662 0.598 0.616 0.477 0.554 0.451 
lst expl. var. : NLFI 0.622 0.581 0.583 0.462 0.535 0.427 
2nd expl. var. : NLFIC 0.041 -0.044 -0.090 -0.076 0.018 0.029 
multiple correlations: 0.629 0.581 0.585 0.463 0.539 0.427 
lst expl. var. : IF 0.710 0.681 0.583 0.511 0.586 0.451 
2nd expl. var. : IFC -0.175 -0.180 -0.271 -0.230 -0.302 -0.107 
multiple correlations: 0.710 0.681 0.594 0.519 0.604 0.451 
lst expl. var. : IFI 0.713 0.682 0.583 0.510 0.591 0.454 
2nd expl. var. : IFIC -0.197 -0.176 -0.273 -0.349 -0.394 -0.151 
multiple correlations: 0.718 0.689 0.585 0.536 0.617 0.455 
Gellman-Indicator (GI) 0.645 0.598 0.623 0.506 • 0.435 0.348 
(only simple correlations) 
Notes: • The F-values which are not documented, indicate that none of the above 
second 'explanatory' variables is significant. 
• Abbreviations: 
IG = growth of total investment (1964-1970) 
IGM = growth of investment into machinery (1964-1970) 
IGO = growth of investment other than machinery (1964-1970) 
GLF = growth of the labour force (1964-1970) 
SHI = shift from IGO to IGM type investment (1964-1970) 
LI = shift in Labour : Investment Ratio (1964-1970) 
NLF, NLFI, IF, IFI: Patents per 1000 persons employed in 1967 
NLFC, NLFIC, IFC, IFIC: Change from 1964 to 1970 of patents per 1000 
persons employed 
• For more detailed definitions: see Chapter IV, a) 
•All of the above coefficients of correlation are weighted with 
sectoral employment shares in 1967. 
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proxy for the shift in the relationship between 'expansionary' and 
'rationalizing' investment 
This hypothesis certainly needs further research. One possibility 
of investigation would be to extend the present study, taking random 
samples from the 1950's and 1980's and to see whether, during the 1950's, 
correlations would be more favourable for the expansionary variables, or 
whether, during the 1980's the rationalization bias would become stronger. 
The relationship between ('expansionary') product innovations and 
('rationalizing') process innovations has recently been discussed by 
J.M. Utterback .He suggested the following relationship: 
Graph 1 ; Product and Process Innovations 
Rate 
of 
Inno-
vations 
Product Innovations 
Process Innovations 
time 
27) 28) 
Research results of Freeman et al. and of Mensch seem to support 
the above pattern. If this hypothesis should be valid, it could very 
well explain the relationship between labour and investment input as 
given in graph 2: From 1949 to 1965, there is a simultaneous increase 
in labour and investment input; after 1965, labour inputs decline, in 
spite of further increases of investment. The Ll-variable measures the 
relationship between investment and labour from 1964 to 1970. The corre-
lations between the Ll-variable and the indicators of innovativeness 
suggest, that the shift in the labour/investment ratio (as observable in 
graph 2) is especially strong within the highly innovative sectors. 
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Graph 2: Annual Labour and Investment Inputs ^ in_Du_tch_^Industr^ 
(incl.Mining) from 1949 to 1980. 
Amiual Investments in Fjxed Assets 
(mïllions of Duteh florins.curr. prices) 
1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 
Data source: Centraal Bureau voor de Statistiek (CBS): Tachtig jaren 
statistiek in tijdreeksen (1899-1979). (Dutch Central 
Office for Statistics: Eighty Years in Time Series), 
's-Gravenhage: Staatsuitgeverij, 1979; 
p. 68, column 23: "arbeitsvolume in bedrijven (1000 man 
j aren)" 
p. 74, column 1 + 2: "Investeringen in vaste activa van 
de nijverheid". 
Both variables have been updated and (in the case of man 
years) corrected for a systems change, according to a 
telephone information obtaiiïed from the departments of 
national accounts and of labour statistics of the CBS. 
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•Summary and Conclusions 
The above correlations between different indicators of growth performance 
25) 
and patentmg are fully consistent with earlier results of J. Schmookler, 
although the latter took patents granted, whereas here patent applications 
have been used. The correlation between patenting and growth-proves to be 
robust against such variations. Moreover, the above cross-section patenting 
indicators are strongly correlated with another independent cross-section 
innovation indicator, based on the Gellman sample. For the cross-section 
patenting indicators, the difference between types of applicants- (firms, 
organizations etc. versus individual inventors) 'can be neglected; 
however, the distinction between patent applications filed by 
foreigners and those filed by Dutch applicants creates some slight 
difference: Patent applications per sector filed by foreign applicants 
are somewhat better correlated with domestic growth indicators than is 
the domestic pattern of paCenting. This result may reflect the strong 
committment of the Dutch economy to the world market and the importance 
of international technology transfer. 
There is one major difference between this paper and the Schmookler 
approach. The correlation between patenting and economie growth 
performance in Schmookler's work has been often interpreted as supporting 
a demand-pull theory of innovation. I am here trying to link the cross-
sectional patenting pattern to an hypothesis that was already forwarded 
by J.A. Schumpeter during the 1930's: Major innovations may come about 
in clusters, and such clusters of innovations may provide the basis for 
longer-term growth fluctuations. Although more recent attempts at 
testing Schumpeter's cluster-of-innovations hypothesis (cf. references 
3, 4, and 7) are certainly based on relatively "soft" data, there is at 
least preliminary evidence that this cluster hypothesis might be valid. 
According to this argument, a cluster of major innovations from the 
1930's and 40's initiated a set of new, technology intensive growth 
industries that have provided for a period of relative prosperity 
during the 1950's and 60's. Post-war innovative activity is supposed 
to be concentrated within these new growth industries; i.e. it should 
follow the trajectory of major innovations. 
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The above results are fully consistent with this hypothesis: The 
one-tailed sectoral distribution of patenting activity according to the 
1967 sample corresponds with our expectations derived from the sectoral 
distribution pattern of (qualitative) data on major innovations. Without 
denying the importance of demand, this interpretation suggests to draw 
our attention to what may be called a "supply-side" interpretation: The 
choice of new basic technologies during the periods of economie distress 
seems to determine technological development during the successive 
prosperity periods. 
During the life cycle of the new industries, the series of "follow-
thröugh" innovations are supposed to be governed by a law of diminishing 
returns on further R •& D efforts. However, the results from table 4 
suggest that, during the investigation period, the decline of innovation 
performance was less dramatic for process (or rationalizing) innovations 
than for product related (or expansionary) innovations. 
According to this argument, an economie policy aimed at stimulating the 
growth of matured industries is not ver"y promissing. Because of the 
rationalization bias of old industries, such a strategy can only lead to 
a more aggressive competition on the world market, bearing the danger of 
increased protectionist measures especially by those countries that are 
the loosers in this struggle, i.e.by those who would have to import-the 
crisis problems that others try to export. A real solution of the stag-
nation problem can only be expected from a strategy of expanding effective 
demand on domestic markets by the initiation of new industry life 
cycles. 
It has been suggested that, during the 1980's and 90's, such new life 
cycles might be created by radical breakthroughs in the fields of deep-
sea exploration of raw materials, in biotechnology, in aquaculture, or 
29) 
with new communication and transportation systems ; furthermore, Roth-
well/Zegveld have pointed to an obvious innovation deficit within the 
public sector (public transport, telephone system, block heating, pre-
ventive medicine) that may become an important field of innovative acti-
30) 
vity ; moreover, a series of important innovations could be implemented 
for recycling and saving (energy) raw materials. This would encompass, 
not just to augment the given set of consumer and investment goods,but 
to create new working places by consuming and producing in a way that 
yields a better long-term harmony between man and nature. 
21 
Certainly the cluster-of-innovations hypothesis of Schumpeter and the 
long cycle concept still deserve much more investigation. Presumed that 
they are valid, we have to expect the following decade to be a period of 
radical technological change; its outcomes are s'upposed to have a 
considerable long-term impact on economie development in general, types of 
jobs, qualification and consumption patterns, and other topics concerning 
our quality of life. This situation requires a broader discussion in 
society about the choices to be made - they are too important to be up 
to the experts. 
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A P P E N D I X 
Abbreviations and definitions used in the Appendix: 
+ The classification of "Industry Sectors" is based on the main 
classes of the Dutch "Standaard Befrijfsindeling (Nijverheid)" 
as introduced in 1964. 
+ "SIC"-sectors means the US Standard Industrial Classification 
by which are grouped the data of the "Gellman Report" (see ref. 8). 
+
 "!• d. T." = "Indeling der Techniek": Dutch classification of 
patents (in Arab numbers, running from 1 to 124) which from the 
middle of the 1960's on is stepwise replaced by the: 
+
 "I« P« C." = International Patent Classification (main classes in 
capitals from A to H). 
+ The above grouping of patent classes to industrial sectors is 
based on the description of patent classes as given in: Neder-
landse Indeling der Techniek, lst edition, juli 1973, and: 
Internationale Classificatie van Octrooischriften, 2nd edition, 
february 1975, both edited by the "Documentatiedienst Octrooi-
raad", Postbox 5820, 2280 HV Rijswijk, The Netherlands. 
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Table la): Innovation Cases ("Gellman-Sample") Grouped by Sectors, and Patent Applications 
("1967-Sample"), Grouped by Sectors of Industry, and by Types of Applicants 
- Number Innova- Patent Classes PATENT APPLICATIONS GROUPED 
of tions (I.d.T./l.P.C.) BY TYPES OF APPLICANTS: 
SIC- per Firms, Individual 
sectors SIC- Organizations, Inventors 
sector etc. 
Industry Sectors (Geliman 
sample) Foreign Dutch Foreign Dutch 
Mining and Manufacturing 109 -v 50% of 5 12.5 1 0.5. 0 
of Combustible Materials 121 • 7 50% of 10 4 0 0 0 
(incl. petroleum and 131 50% of E21 2.5 0 0.5 0 
gas, Salt-, Sand-, and 
gravel winning, 19 1 1 0 
peatries) 
Food & Beverages 203 1 50% of 2 6.5 2 3 1.5 
206 
• 4 50% of 6 30.5 2.5 2 0 208 17b 4 0 0 0 
209 50% of 45e,g 10.5 2.5 2.5 5.5 
50% of 50 0 0.5 0.5 0 
- 53a-g,i-k 56 18 12 2 
50% of 531 2.5 0 0.5 0 
50% of 66 4.5 '0 0 0.5 
50% of 89 2 1.5 0.5 0 
50% of A22 1.5 0 0 0.5 
50% of B02C 3.5 0 1 0.5 
50% of B65C 3.5 0.5 0 0 
125 27.5 22 10.5 
Oils and Fats from - 0 53 h 1 4 0 0 
Plants and AnimaIs 
Tobacco - 0 79 22 6 0 0 
Textiles 222 1 50% of 8 66.5 12.5 14.5 2.5 
224 3 50% of 25 7.5 1 1.5 0 
228 J 50% of 76 11 3 1.5 0.5 
50% of 86 9.5 1.5 1.5 0 
94.5 18 19 3 
Shoes — 0 71a,b 6 0 0 0 
50% of 71c,d,e 1.5 0 1.5 0 
7.5 0 - 1.5 0 
Clothing 231 1 3 24 2 6 2 
50% of 25 7.5 1 1.5 0 
41 26 1 3 1 
44a 2 0 1 0 
52 14 1 1 0 
A44B 10 0 2 0 
.83.5 5 14.5 3 
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Table la) continued 
Industry Sectors 
Number 
of" 
SIC-
sectors 
Innova-
tions 
per 
SIC-
sector 
(Ge liman 
sample) 
Patent Classes 
(I.d.T./I.P_.C.) 
PATENT AI 
BY TYPES 
Firms, 
Organizat 
etc. 
Foreign 
'PLICATIONS GR0U 
OF APPLICANTS: 
Individu 
:ions, Inventor 
Dutch Foreign 
PED 
al 
s 
Dutch 
Woodworking (incl. 
Furnitures) 
242 
243 
249 
. 3 
9 
34i-l 
50% of 38 
78a 
81ca 
A47B-F 
1 
22 
1 
0 
2 
13 
0 
10 
1 
0 
2 
7 
1 
16 
1 
0 • 
0 
10 
0 
4 
0 
0 
0 
1 
39 20 28 5 
Paper and Paper Goods 
261 
262 } * 
39f 
50% of 54a-e 
50% of 55 
81cc 
2 
10 
15.5 
35 
0 
0 
1.5 
6 
0 
0.5 
1 
5 
0 
0.5 
0 
3 
62.5 7.5 6.5 3.5 
Printing 0 1la,b,d,e 
50% of lic 
50% of 15a-f,h-l 
12 
0 
19.5 
2 
0 
0 
4 
0 
1 
1 
0 
0 
31.5 2 5 1 
Leather and leather 
goods 
311 1 50% of 28 1 0 0 0 
Rubber and Asbestos 301 8 39a,b 
63e 
182 
16 
7 
0 
5 
2 
1 
1 
198 7 7 2 
Manufacturing of 
Synthetic Materials 
307 16 50% of 29b,c 
39d 
26 
64 
1 
8 
1.5 
2 
0 
0 
90 9 3.5 o • 
Chemical Industry 281-
287 
289 
' 61 
50% of 6 
50% of 8 
50% of 12 
16 
22 
23d-f 
26 
50% of 29b,c 
39k 
50% of 45 1 
78b-f 
124 
30.5 
66.5 
204 
15 
50 
7 
6 
26 
0 
18 
14 
1.331 
2.5 
12.5 
15.5-
1 
6 
3 
0 
1 
0 
4 
0 
66 
2 
14.5 
9 
1 
6 
0 
0 
1.5 
0 
1 
1 
28 
0 
2.5 
3.5 
1 
0 
0 
0 
0 
0 
0 
0 
1 
1.768 111.5 64 8 
Table la) continued 
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Number Innova- Patent Classes PATENT APPLICATIONS GROUPED 
of tions (I.d.T./I.P.C.) BY TYPES OF APPLICANTS: 
SIC- per Firms, Individual 
sectors SIC-
sector 
Organizations, 
etc. 
Inventors 
(Geliman 
Industry Sectors sample) Foreign Dutch Foreign Dutch 
Petroleum Industry 291 9 23a-c 75 12 2 0 
(excl. Petrochemical 
Industry) 
Earthenware, Glass, 321 
% 
50% of 32 43 2 1 0 
Cement, Cement Goods, 324 50% of 80 43 3 8 0 
and Stones 325 
327 
• 23 
86 5 9 0 
329 
• 
Primary Ferrous and 331 •i 50% of 18 27.5 1 2 0.5 
Non-Ferrous Metals 333-
• 36 
50% of 31 12 0.5 3.5 0.5 
335 50% of 40 24.5 1 1 0 
339 • 
64 2.5 6.5 1 
Manufacturing of Metal 342 • 50% of 7 18 1.5 2.5 1.5 
Goods 344 13 21 2 3 0 
345 ' 16 24 46 0 7 0 
347 34a,b 1 0 1 0 
349 36 49 19 13 2 
50% of 48 47.5 3.5 4 1 
50% of 49 44 1.5 6 0.5 
68 13 3 5 4 
69 14 1 2 0 
72 34 0 2 0 
81cb,f 19 2 0 1 
87 12 1 3 0 
50% of B21 2 0 0 0 
320.5 34.5 48.5 10 
Electrical Equipment 360 • 21 445 57 18 2 
362 74 39 5 4 2 
365 
' 62 90 106 23 2 0 366 91 39 2 1 0 
367 50% of 92 32.5 5.5 3.5 0.5 
369 j 93 101 41 - 3 0 
95 110 14 2 0 
96 6 2 0 0 
97 128 16 3 0 
99 6 0 0 0 
100 12 3 0 0 
101 33 5 8 0 
A61N 4 0 0 0 
G06 3 0 1 0 
H 80 24 1 0 
1.144.5 197.5 46.5 4.5 
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Table la) continüed 
Number Innova- Patent Classes PATENT APPLICATIONS GROUPED 
of tions (I.d.T./I.P.C.) BY TYPES OF APPLICANTS: 
SIC- per Firms, Individual 
sectors SIC- Organizations, Inventors 
sector 
(Geliman 
etc. 
Industry Sectors sample) Foreign Dutch Foreign Dutch 
Machinery Construction 351 1 50% of 2 6.5 2 3 1.5 
353- •63 50% of 5 12.5 . 1 0.5 0 
359 50% of 7 18 1.5 2.5 1.5 
50% of 10 4 0 0 0 
50% of lic 0 0 0 0 
50% of 12 204 15.5 9 3.5 
14 6 2 0 1 
50% of 15a-f,h-l 19.5 0 1 0 
17a,c-g 48 12 3 1 
50% of 18 27.5 1 2 0.5 
27 14 6 2 0 
50% of 28 1 0 0 0 
50% of 32 43 2 1 0 
50% of 31 12 0.5 3.5 0.5 
35 
50% of 38 
26 
1 
10 
1 
8 
1 
5 
0 
50% of 40 24.5 1 1 0 
50% of 43 20 1 1.5 0.5 
50% of 45c-g,k 32.5 7.5 12.5 12.5 
46 39 8 7 0 
47 44 6 4 0 
50% of 49 . 44 1.5 6 0.5 
50% of 50 0 0.5 0.5 0 
50% of 53 1 2.5 0 0.5 0 
50% of 54a-e 10 0 0.5 0.5 
50% of 55 15.5 1.5 1 0 
58 4 3 3 0 
59 28 4 4 2 
60 0 0 o- 0 
50% of 66 4.5 0 0 0.5 
67 14 2 2 0 
50% of 71c,d,e 1.5 0 1.5 0 
50% of 75 8.5 0 2 0 
50% of 76 11 3 1.5 0.5 
50% of 80 43 3 8 0 
81a 51 12 6 4 
82 20 2 3 0 
50% of 86 9.5 1.5- 1.5 0 
88 1 0 1 0 
50% of 89 2 1.5 0.5 0 
102 2 0 2 0 
• 107 22 5 4 0 
110 0 0 0 0 
50% of A01B-F 11 14 4.5 2 
50% of A22 1.5 0 0 0.5 
50% of B02C 3.5 0 1 0.5 
B04 7 1 0 0 
50%.of B21 2 0 0 0 
50% of B65C 3.5 0.5 0 0 
50% of E21 2.5 0 0.5 0 
F16 126 31 26 8 
1.054 165 143 46.5 
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TabIe la) continued 
Industry Sectors 
Number 
of 
SIC-
sectors 
Innova-
tions 
per 
SIC-
sector 
(Geliman 
sample) 
Patent Classes 
(I.d.T./I.P.C.) 
PATENT A 
BY TYPES 
Firms, 
Organiza 
etc. 
Foreign 
PPLICAT' 
OF APP1 
tions, 
Dutch 
EONS GROU 
LICANTS: 
Individu 
Inventor 
Foreign 
PED 
al 
s 
Dutch 
Shipbuilding 373 • 7 65 34 10 13 5 
Cars and Bodies 371 21 50% of 48 
63c 
50% of 63d 
63p 
47.5 
83 
1 
6 
3.5 
6 
0 
0 
4 
23 
0 
0 
1 
6 
0 
0 
137.5 9.5 27 7 
Bicycles and Motorbik.es 0 50% of 63d 
63f-k 
1 
9 
0 
6 
0 
0 
0 
1 
10 6 0 1 
Other transportation 
(incl. Aircraft 
Construction) 
372 
374 
376 
401 
•28 
20 
62 
63a,b 
81e 
B65J 
36 
16 
1 
42 
15 
3 
2 
0 
8 
1 
2 
4 
1 
6 
2 
0 
0 
1 
5 
1 
110 14 15 7 
Precision Engineering 381 
382 
384 V 15g 42a-g,i-t 50% of 43 
83 
111 
116 
G04 
23 
226 
20 
0 
0 
12 
8 
1 
28 
1 
0 
0 
2 
0 
3 
20 
1-5 
0 
0 
0 
0 
0 
6 
0.5 
0 
0 
0 
0 
289 32 24.5 6.5 
Optical Industry 383 
386 [23 
42h 
57 
G03 
51 
151 
29 
9 
12 
0 
3 
10 
3 
0 
0 
0 
231 21 16 0 
Other Industries (incl. 
Gold, Silver, Diamonts, 
Toys, Musical Instrum., 
etc.) 
393 1 
* 
44b 
51 
77 
4 
4 
5 
0 
4 
3 
1 
3 
16 
1 
2 
3 
13 7 20 6 
Total of Industry 
(excl. Construction, Water, Gas-, and Electricity) 
6.111 734.5 543 130.5 
31 
TabIe la) continued 
Patent Classes PATENT APPLICATIONS GROUPED 
(I.d.T./I.P.C.) BY TYPES OF APPLICANTS: 
Firms, Individual 
Organizations, Inventors 
etc. 
Industry Sectors Foreign Dutch Foreign Dutch 
Patent Classes Grouped to Sectors Other 19 39 3 10 4 
Than the Above-Named Industrial Sectors 30 145 15 28 3 
(Construction, Water, Gas, Electricity, 37 91 22 50 15 
Agriculture, Services, etc.) 50% of 45c,d,f,k,l 40 9 11 7 
50% of 75 8.5 0 2 0 
81d 7 0 3 2 
84 38 22 15 10 
85 38 11 4 3 
50% of 92 32.5 5.5 3.5 0.5 
119 74 14 5 0 
120 45 0 0 0 
50% of A01B-F . 11 14 4.5 2 
E04 19 8 8 8 
G21 14 1 0 0 
602- 124.5 144 54.5 
Patent Classes That Are Not Grouped 1 10 2 0 0 
to Either of the Above-Named Categories 4 33 5 4 4 
29a,d-u 25 1 3 0 
33 12 6 2 3 
34f 9 1 5 0 
39c, g 142 15 17 2 
54g-h 15 1 7 2 
56 1 0 0 1 
61 6 0 1 0 
64 26 2 4 0 
70 10 1 3 0 
73 1 0 1 0 
81cd,cf,cg 44 9 11 2 
111 0 0 0 0 
A47H,J,L 29 25 14 5 
A65 1 0 0 0 
B01 10 0 2 0 
B65D 4 0 1 •• 0 
E03C 10 3 2 0 
Total of Non-Classified 
Patent Applications: 388 71 77 19 
Total of All Patent 
Applications Observed 7.101 930 764 204 
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Table lb): Patent Applications ("1964-Sample"), Grouped by Sectors of 
Industry, and by Types of Applicants  
Industry Sectors 
Patent Classes 
(I.d.T./I.P.C.) 
PATENT APPLICATIONS GROUPED 
BY TYPES OF APPLICANTS: 
Individual 
Inventors 
Firms, 
Organizations, 
etc. 
Foreign Dutch Foreign Dutch 
Mining and Manufacturing of 
Combustible Materials (incl. 
petroleum and gas, Salt-, Sand-, 
and gravel winning, peatries) 
50% of 5 
50% of 10 
50% of E21 
18.5 
0 
0 
0 
Food & Beverages 50% of 2 
50% of 6 
17b 
50% of 45e,g 
50% of 50 
53a-g,i-k 
50% of 53 1 
50% of 66 
50% of 89 
50% of A22 
50% of B02C 
50% of B65C 
2 .5 ! 0 
10 | 1 
3 0 
5 .5 j 0 
1 1 
18 ; 4 
0 . 5 0 
2 .5 - 0 
1.5 | 0 
0 ! 0 
0 i 0 
0 ' 0 
1 
1.5 
0 
1.5 
1 
6 
0.5 
1 
0.5 
0 
0 
0 
Textiles 50% of 8 
50% of 25 
50% of 76 
50% of 86 
56 10 
0. 
0 
0 
1. 
0 
2 
0 
0 
0 
0 
0 
0 
Shoes 71a,b 
50% of 71c,d,e 
0 
0 
4 
0 
0 
0 
Clothing 
50% of 25 
41 
44a 
52 
A44B 
13 
1.5 
9 
1 
5 
0 
29.5 
0 
0.5 
1 
0 
0 
0 
1.5 
1 3 
1.5 0 
1 0 
0 0 
0 0 
0 0 
3.5 
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Table lb) continued 
Patent Classes • PATENT APPLICATIONS GROUPED 
(I.d.T./I.P.C.) BY TYPES OF APPLICANTS: 
Firms, Individual 
Organizations, Inventors 
etc. 
Industry Sectors Foreign Dutch Foreign Dutch 
Woodworking (incl. 9 2 0 2 0 
Fumitures) 34 i-1 19 3 6 6 
50% of 38 1.5 0 0.5 0 
78a 0 0 0 0 
81 ca 1 0 0 0 
A47B-F 0 0 0 0 
23.5 3 8.5 6 
Paper and Paper Goods 39f 3 0 0 0 
50% of 54a-e 3.5 0 3 1 
50% of 55 12 0.5 0.5 0 
81 cc 14 2 3 2 
32.5 2.5 6.5 3 
Printing 11 a, b, d, e 3 0 3 0 
50%.of lic 1 0 0 0 
50% of 15a-f,h-l 6.5 0 0 0 
10.5 0 3 0 
Leather and Leather Goods 50% of 28 1.5 0 0.5 0 
Rubber and Asbestos 39a, b 90 4 0 0 
63e 5 • 1 1 0 
95 5 1 0 
Manufacturing of Synthetic 50% of 29b,c 10 4.5 1 0 
Materials 39d 33 3 1 0 
43 7.5 2 0 
Chemical Industry 50% of 6 10 1 1.5 0 
'-\ 50% of 8 42.5 5.5 2.5 0 
50% of 12 92.5 8 5.5 0 
16 7 1 1. 0 
22 25 2 '0 1 
23 d-f 3 0 1 0 
26 0 0 0 0 
50% of 29b,c 10 4.5 1 0 
39k 0 0 0 0 
50% of 45 1 6.5 0.5 1 0 
78b-f 5 0 0 0 
124 554 30 3 0 
755.5 52.5 16.5 2 
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Table lb) continued 
Patent Classes PATENT APPLICATIONS GROUPED 
(I.d.T./I.P.C.) BY TYPES OF APPLICANTS: 
Firms, Individual 
Organizations, Inventors 
etc. 
Industry Sectors Foreign Dutch Foreign Dutch 
Petroleum Industry (excl. 23a-c 29 5 3 • 0 
Petrochemical Industry) 
Earthenware, Glass, Cement, 50% of 32 13 •3.5 0.5 0 
Cement Goods, and Stones 50% of 80 14.5 2 4 1.5 
27.5 5.5 4.5 1.5 
Primary Ferrous and Non-Ferrous 50% of 18 11 0 0 0 
Metals 50% of 31 4 0.5 4 0 
50% of 40 11 0 1 0 
26 0.5 5 0 
Manufacturing of Metal Goods 50% of 7 11.5 1.5 3.5 0.5 
13 10 1 0 0 
24 19 1 1 0 
34a,b 2 1 0 0 
36 21 3 9 3 
50% of 48 14.5 2 0.5 0 
50% of 49 16 3.5 1.5 0 
68 .2 4 2 0 
69 5 0 0 0 
72 16 0 2 1 
81 eb, f 7 0 4 1 
87 6 0 1 0 
50% of B21 0 0 0 .0 
130 17 24.5 5.5 
Electrical Equipment 21 210 27 12 3 
74 9 2 1 1 
90 47 9 1 0 
91 9 0 1 0 
50% of 92 23 6 2.5 0 
• 93 47 12 0 0 
95 65 18 3 0 
96 16 1 J 0 
97 67 7 0 0 
99 1 0 0 0 
100 4 3 0 0 
101 31 2 19 2 
A61N 0 0 0 0 
G06 0 0 0 0 
H 0 0 0 0 
529 87 40.5 6 
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Table lb) continued 
Patent Classes PATENT APPLICATIONS GROUPED 
(I.d.T./.I.P.C.) BY TYPES OF APPLICANTS: 
Firms, 
Organizations, 
etc. 
Individual 
Inventors 
Industry Sectors Foreign Dutch Foreign Dutch 
Machinery Construction 50% of 2 2.5 0.5 1 0.5 
50% of 5 18 4 2' 0 
50% of 7 11.5 1.5 3.5 0.5 
50% of 10 0.5 0 0 0 
50% of lic 1 0 0 0 
50% of 12 92.5 8 5.5 1 
14 2 0 0 0 
50% of 15a-f,k,l 6.5 0 0 0 
17a,c-g 24 3 0 0 
50% of 18 11 0 0 0 
27 7 0 1 1 
50% of 28 1.5 0 0.5 0 
50% of 32 13 3.5 0.5 0 
50% of 31 4 0.5 4 0 
35 11 1 3 0 
50% of 38 1.5 0 0.5 0 
50% of 40 11 0 1 0 
50% of 43 18 2 3 0.5 
50% of 45c-g,k 3.5 3 5.5 3.5 
46 26 3 3 0 
47 39 0 10 2 
50% of 49 16 3.5 1.5 0 
50% of 50 1 1.5 1 0 
50% of 53 1 0.5 0 0.5 0 
50% of 54a-e 3.5 0 3 1 
50% of 55 12 0.5 0.5 0 
58 1 0 1 0 
59 13 4 2 3 
60 1 0 0 0 
50% of 66 2.5 0 1 0 
67 10 2 0 0 
50% of 71c,d,e 1 0 0 0 
50% of 75 3 1.5 0 0 
50% of 76 9 2 3 0 
50% of 80 • 14.5 2 4 1.5 
81a 11 6 9 0 
82 10 3 1 0 
50% of 86 3 2 2. 0 
88 0 0 "0 0 
50% of 89 1.5 0 0.5 0 
102 5 0 0 3 
107 5 0 2 0 
110 0 0 0 0 
50% of A01B-F 0 0 0 0 
50% of A22 0 0 0 0 
50% of B02C 0 0 0 0 
B04 0 0 0 0 
50% of B21 0 0 0 0 
50% of B65C 0 0 0 0 
50% of E21 0 0 0 0 
F16 4 0 2 0 
432.5 58 78.0 17.5 
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Table lb) continued 
Industry Sectors 
Patent Classes 
(I.d.T./I.P.C.) 
PATENT A 
BY TYPES 
Firms, 
Organiza 
etc. 
Foreign 
PPLICAT 
OF APP 
tions, 
Dutch 
IONS GROU 
LICANTS: 
Individu 
Inventor 
Foreign 
PED 
al 
s 
Dutch 
Shipbuilding 65 23 2 8 0 
Cars and Bodies 50% of 48 
63c 
50% of 63d 
63p 
14.5 
25 
0 
5 
2 
4 
0 
0 
0.5 
10 
0 
0 
0 
2 
0 
0 
44.5 6 10.5 0 
Bicycles and Motorbikes 50% of 63d 
63f-k 
0 
1 
0 
1 
0 
0 
0 
1 
- 1 1 0 1 
Other transportation (inel. 
Aircraft Construction 
20 
62 
63a,b 
81e 
B65J 
15 
14 
3 • 
16 
0 
1 
0 
1 
4 
0 
0 
1 
1 
2 
0 
0 
0 
0 
2 
0 
48 6 4 2 
Precision Engineering 15g 
42a-g,i-t 
50% of 43 
83 
111 
116 
GO 4 
3 
93 
18 
3 
5 
8 
0 
0 
1 1 
2 
0 
0 
3 
0 
0 
6 
3 
0 
1 
0 
0 
0 
1 
0.5 
0 
0 
0 
0 
130 16 10 1.5 
Optical Industry 42h 
57 
G03 
16 
82 
0 
1 
4 
0 
3 
5 
0 
0 
2 
0 
98 5 8 2 
Other Industries (incl. Gold, 
Silver, Diamonts, Toys, Musical 
Instruments, etc. 
44b 
51 
77 
2 
0 
3 
0 
1 
1 
0 
0 
5 
1 
2 
. 2 
5 0 
£. 
5 5 
Total of Industry 
(excl. Construction, Water, Gas-•, and Electricity) 2666.5 306 270.5 60 
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Table lb) continued 
Industry Sectors 
Patent Classes 
(I.d.T./T.P.C.) 
PATENT APPLICATIONS GR0U 
BY TYPES OF APPLICANTS:" 
Firms, Individu 
Organizations, Inventor 
etc. 
Foreign Dutch Foreign 
PED 
al 
s 
Dutch 
Patent Classes Grouped to 
Sectors Other Than the Above-
Named Industrial Sectors 
(Construction, Water, Gas, 
Electricity, Agriculture, 
Services, etc.) 
19 
30 
32 
50% of 45c,d,f,k, 
1 
50% of 75 
Bid 
84 
85 
50% of 92 
119 
120 
50% of A01B-F 
E04 
G21 
16 
62 
32 
14.5 
3 
1 
13 
9 
23 
40 
14 
0 
8 
2 
1 
5 
8 
3.5 
. 1.5 
1 
8 
1 
6 
8 
0 
0 
0 
0 
4 
16 
27 
4 
0 
0 
6 
4 
2.5 
3 
1 
0 
3 
0 
1 
1 
13 
2 
0 
0 
6 
1 
0 
1 
0 
0 
0 
0 
237.5 43 | 70.5 25 
Patent Classes That Are Not 
Grouped to Either of the Above-
Named Categories 
1 
4 
29a,d-u 
33 
34f 
39c, g 
54g-h 
56 
61 
64 
70 
73 
81cd,cf,cg 
111 
A47H,J,L 
A65 
BOl 
B65D 
Eo3 
8 
18 
11 
3 
4 
71 
2 
0 
2 
12 
2 
0 
26 
5 
7 
0 
0 
0 
2 
1 
4 
i 
0 
14 
0 
0 
0 
2 
1 
0 
4 
0 
1 
0 
0 
0 
0 
1 
3 
0 
1 
2 
4 
3 
0 
1 
3 
2 
0 
5 
1 
1 
0 
0 
0 
0 
0 
0 
0 
1 
2 
6 
0 
0 
0 
0 
0 
0 
2 
0 
0 
0 
0 
0 
0 
Total of Non-Classified 
Patent Applications: 173 29 27 11 
Total of All Patent Applications Observed 3077 378 368 96 
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Table lc): Patent Applications ("1970 Sample"), Grouped by Sectors of 
Industry, and by Types of Applicants _ _ 
Industry Sectors 
Patent Classes 
(I.d.T./l.P.C.) 
PATENT APPLICAT 
BY TYPES OF APP 
Firms, 
Organizations, 
etc. 
Foreign Dutch 
IONS GROUPED 
LICANTS: 
Individual 
Inventors 
Foreign Dutch 
Mining and Manufacturing of 
Combustible Materials (incl. 
petroleum and gas, Salt-, Sand-, 
and gravel winning peatries) 
50% of 5 
50% of 10 
50% of E21 
0.5 
2 
4.5 
0 
0 
0.5 
0 
0 
1 
0 
0 
0 
7 0.5 1 0 
Food & Beverages 50% of 2 
50% of 6 
17b 
50% of 45e,g 
50% of 50 
53a-g,i-k 
50% of 53 1 
50% of 66 
50% of 89 
50% of A22 
50% of B02 
50% of B65C 
50% of A23N 
2 
12 
0 
1 
1 
48 
1.5 
2 
1.5 
0 
1 
1.5 
0.5 
0.5 
1 
0 
0.5 
0 
6 
.0 
0 
1 
0.5 
0 
0 
1 
0.5 
0.5 
0 
1.5 
3 
1 
0 
0 
0 
0.5 
0.5 
0.5 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0.5 
72 10.5 8 | 0.5 
Oils and Fats from Plants and 
Animals 
53 h 1 2 o • o 
Tobacco 79 19 0 o ! o 
Textiles 50% of 8 
50% of 25 
50% of 76 
50% of 86 
34.5 
2 
7 
2.5 
6 
0 
0.5 
0 
3 
0.5 
0.5 
0.5 
1.5 
0 
0 
0.5 
46 6.5 4.5 2 
Shoes 71a,b 
50% of 71c,d,e,f 
3 
2 
0 
1 
1 
0.5 
2 
0 
5 1 1.5 2 
Clothing 3 
50% of 25 
41 
44a 
52 
A41+42 
A44B 
4 
2 
16 
0 
3 
4 
11 
0 
0 
4 
0 
0 
0 
0 
0 
0.5 
0 
0 
1 
1 
0 
1 
0 
0 
0 
0 
0 
0 
40 4 2.5 | 1 
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Table lc) continued 
Industry Sectors 
Patent Classes 
(I.d.T./I.P.C.) 
PATENT A 
BY TYPES 
Firms, 
Organiza 
etc. 
Foreign 
PPLICAT 
OF APP 
tions, 
Dutch 
IONS GROU 
LICANTS: 
Individu 
Inventor 
Foreign 
PED 
al 
s 
Dutch 
Woodworking (incl. 
Furnitures) 
9 
34i-l 
50% of 38 
78a 
81ca 
A47B-F 
50% of B27 
2 
0 
0.5 
0 
1 
15 
0 
3 
0 
0 
0 
1 
7 
0.5 
1 
0 
0.5 
0 
0 
5 
0 
1 
0 
0 
0 
0 
3 
0 
18.5 11.5 6.5 4 
Paper and Paper Goods 39f 
50% of 54a-e 
50% of 55 
81cc 
0 
4 
9.5 
12 
0 
0.5 
0 
3 
0 
0.5 
0 
2 
0 
0 
0 
1 
25.5 3.5 2.5 1 
Printing 1la,b,d,e 
50% of lic 
50% of 15-a-f,h-l 
2 
0.5 
7 
1 
0.5 
0.5 
1 
0 
1.5 
0 
0 
0.5 
9.5 2 2.5 0.5 
Leather and leather goods 50% of 28 - 1.5 0.5 0 0 
Rubber and Asbestos 39a,b 
63e 
107 
8 
4 
0 
0 
1 
0 
1 
115 4 1 1 
Manufacturing of Synthetic 
Materials 
50% of 29b,c 
39d 
11 
25 
2 
0 
0.5 
1 
0 
0 
36 2 1.5 0 
Chemical Industry 50% of 6 
50% of 8 
50% of 12 
16 
22 
23d-f 
26 
50% of 29b,c 
39k 
50% of 45 1 
78b-f 
124 
50% of F42 
12 
34.5 
92.5 
1 
25 
4 
1 
11 
0 
13.5 
4 
724 
3 
1 
6 
15.5 
1 
3 
2 
2 
2 
0 
1 
0 
32 
0 
0.5 
. 3 
6 
-0" 
1 
1 
0 
0.5 
0 
0 
0 
7 
0.5 
0 • 
1.5 
0.5 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
925.5 65.5 19.5 2 
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TabIe lc) continued 
Industry Sectors 
Patent Classes 
(I.d.T./I.P.C.) 
PATENT APPLICATIONS GROUPED 
BY TYPES OF APPLICANTS: 
Firms, Individual 
Organizations, Inventors 
etc. 
Foreign Dutch Foreign ' Dutch 
Petroleum Industry (excl. 
Petrochemical Industry) 
23a-c 33 5 1 \ 0 
i 
Earthenware, Glass, Cement, 
Cement Goods, and Stones 
50% of 32 
50% of 80 
B28 
10.5 
16 
5 
1 
3.5 
2 
1 i 0 
3 i 1 
2 0 
31.5 6.5 6 1 
Primary Ferrous and Non-Ferrous 
Metals 
50% of 18 
50% of 31 
50% of 40 
B22 
14.5 
8.5 
17.5 
3 
0.5 
0.5 
1.5 
0 
0.5 
1.5 
o 
0 
0 
0 
0 
0 
43.5 2.5 , . 2 ! 0 
Manufacturing of Metal Goods 50% of 7 
13 
24 
34a,b 
36 
50% of 48 
50% of 49 
68 
69 
72 
81cb,f 
87 
50% of B21 
F23+24 
50% of F42 
7.5 
4 
19 
0 
10 
19.5 
18 
8 
4 
4 
7 
3 
1 
10 
3 
1.5 
2 
2 
0 
8 
2 
4 
2 
1 
0 
2 
0 
0 
2 
0 
3.5 
1 
4 
0 
5 
1 
3.5 
0 
0-
2 
1 
0 
0 
0 
0.5 
0.5 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
0 
0 
0 
0 
118 26.5 21.5 2.5 
Electrical Equipment 21 
74 
90 
91 
50% of 92 
93 
95 
96 
97 
99 
100 
101 
A61N 
G06 
H 
G08 
205 
8 
71 
14 
15 
65 
58 
15 
62 
2 
1 
12 
3 
6 
32 
5 
23 
2 
12 
2 
1.5 
23 
7 
1 
8 
0 
1 
5 • 
0 
3 
4 
0 
11 
1 
0 
0. 
1 
1 
0 
1 
5 
0 
0 
3 
1 
0 
1 
2 
2 
1 
0 
0 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
574 92.5 27 5 
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Table lc) continued 
Patent Classes PATENT APPLICATIONS GROUPED 
(I.d.T./l.P.C.) BY TYPES OF APPLICANTS: 
. Firms, Individual 
Organizations, 
etc. 
Inventors 
Industry Sectors Foreign Dutch Foreign Dutch 
Machinery Construction 50% of 2 2 0.5 0.5 0 
50% of 5 0.5 0 0 0 
50% of 7 7.5 1.5 3.5 0.5 
50% of 10 2 0 0 0 
50% of lic 0.5 0.5 0 0 
50% of 12 92.5 15.5 6 0.5 
14 1 0 0 0 
50% of 15a-f,h-l 7 0.5 : 1.5 0.5 
17a,c-g 17 2 ' 1 0 
50% of 18 14.5 0.5 1 0.5 0 
27 8 2 ! 1 0 
50% of 28 1.5 0.5 | 0 0 
50% of 32 10.5 1 i 1 0 
50% of 31 8.5 0.5 | 1.5 0 
35 13 3 ! 4 0 
50% of 38 0.5 0 0.5 0 
50% of 40 17.5 1.5 ' 0 0 
50% of 43 10.5 1.5 : 0.5 0.5 
50% of 45c-k 5.5 2 2 1 
46 29 1 2 1 
47 9 0 1 0 
50% of 49 18 4 3.5 0 
50% of 50 1 0 0 0 
50% of 53 1 1.5 0 1 0 
50% of 54a-e 4 .0.5 0.5 0 
50% of 55 9.5 0 ' 0 0 
58 4 0 1 0 
59 12 1 i 1 2 
60 0 o i o 0 
50% of 66 2 0 0 0 
67 7 3 1 0 
50% of 71c,d,e,f 2 1 0.5 0 
50% of 75 3.5 0.5 : 0.5 0 
50% of 76 7 0.5 j 0.5 0 
50% of 80 16 3.5 : 3 1 
81a 1 0 < 0 0 
82 6 0 1 0 
50% of 86 2.5 0 0.5 0.5 
88 0 0 -0" 0 
50% of 89 1.5 1 : 0 0 
102 0 0 3 1 
107 1 1 1 0 
110 0 0 0 0 
50% of A01B-F 5.5 6.5 1.5 2 
50% of A22 0 0.5 0 0 
A23N 0.5 1 0.5 0.5 
50% of B02C 1 0 0.5 0 
B04 5 0 0 0 
50% of B21 1 0 0 0 
B27 0 0.5 0 0 
50% of B65B 4 1 0.5 0 
50% of B65C 1.5 0 0.5 0 
50% of E21 4.5 0.5 1 0 
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Table lc) continued 
Iridustry Sectors 
Patent Classes . 
(•I.d.T./I.P.C.) 
PATENT APPLICAT-
BY TYPES OF APP] 
Firms, 
Organizations, 
etc. 
Foreign Dutch 
[ONS GROU] 
.ICANTS: 
Individu. 
Inventor 
Foreign 
?ED 
il 
Dutch 
Machinery Construction 
(continued) 
50% of F01 
F15 
F16 
50% of G07 
0.5 
7 
67 
2 
0.5 
0 
12 
0 
0.5 
0 
14 
0 
0.5 
0 
5 
0 
* 457 72.5 63.5 16.5 
Shipbuilding 65 18 1 4 3 
Cars and Bodies 50% of 48 
63c 
50% of 63d 
63p 
50% of B60B 
B62D 
50% of FOl 
19.5 
13 
0.5 
0 
0 
3 
0.5 
2 
1 
0.5 
0 
0.5 
0 
0.5 
1 
6 
0 
0 
0 
0 
0.5 
0 
1 
0 
2 
0 
1 
0.5 
36.5 4.5 7.5 4.5 
Bicycles and Motorbikes 50% of 63d 
63f-k 
0.5 '. 0.5 
2 1 
0 
0 
0 
1 
2.5 1.5 0 1 
Other transportation (incl. 
Aircraft Construction) 
20 
62 
63a, b 
81e 
50% of B60B 
B 65 J 
30 
4 
1 
21 
0 
1 
1 
0 
2 
5 
0.5 
0 
1 
1 
2 
5 
0 
0 
0 
0 
1 
1 
0 
0 
57 8.5 9 2 
Precision Engineering 15g 
4 la-g,i-t 
50% of 43 
83 
111 
116 
G04 
50% of G07 
Gil 
5 
104 
10.5 
0 
0 
9 
6 
2 
24 
0 
12 
1.5 
0 
0 
0 
0 
0 
1 
0 
9 
0.5 
0 
0 
"1 
0 
0 
0 
0 
4 . 
0.5 
0 
0 
0 
0 
0 
0 
160.5 14.5 10.5 4.5 
Optical Industry 42h 
57 
G03 
29 
55 
33 
4 
2 
0 
1 
2 
0 
1 
0 
0 
117 6 3 1 
Table lc) continued 
43 
Patent Classes PATENT APPLICATIONS GROUPED 
BY TYPES OF APPLICANTS: 
Firms, Individual 
Organizations, 
etc. 
Inventors 
Industry Sectors Fóreign Dutch Foreign Dutch 
Other Industries (incl. 44b 1 0 0 1 
Gold, Silver. Diamonts, Toys 51 4 1 2 0 
Musical Instruments, etc.) 77 5 : 0 3 4 
G10 1 0 0 0 
11 1 5 5 
Total of Industry > ; 
(excl. Construction, Water, Gas-, and Electricity); 2981 356 j 211 60 
44 
Table lc) continued 
Industry Sectors 
Patent Classes 
(I.d.T./l.P.C.) 
PATENT A 
BY TYPES 
Firms, 
Organiza 
etc. 
Foreign 
PPLICATIONS GR0U 
OF APPLICANTS: 
Individu 
tions, Inventor 
Dutch Foreign 
PED 
al 
s 
Dutch 
Patent Classes Grouped to 
Sectors Other Than the Above-
Named Indutrial Sectors 
(Construction, Water, Gas, 
Electricity, Agriculture, 
Services, etc.) 
19 
30 
37 
50% of 45c,d,f,k, 
1 
50% of 75 
81d 
84 
85 
50% of 92 
119 
120 
50% of A01B-F 
E02 
E04 
G21 
13 
98 
27 
18 
3.5 
3 
13 
20 
15 
54 
2 
5.5 
4 
22 
16 
3 
9 
8 
2.5 
0.5 
0 
3 
1 
1.5 
1 
0 
6.5 
10 
12 
0 
2 
14 
20 
0.5 
0.5 
0 
6 
3 
1 
1 
0 
1.5 
1 
3 
0 
0 
4 
6 
1 
0 
3 
2 
0 
1 
0 
0 
2 
1 
2 
0 
314 58 53.5 22 
Patent Classes That Are Not 
Grouped to Either of the Above-
Named Categories 
1 
4 
29a,d-u 
33 
34f 
39c,g 
54g-h 
56 
61 . 
64 
70 
73 
81cd,cf,cg 
11 1 
A47G 
A47H,J,L 
A65 
BOl 
B60P,T 
50% of B65B 
B65D 
E03 
F 17 
GOl 
4 
17 
1 1 
2 
0 
59 
0 
2 
8 
15 
1 
2 
34 
0 
2 
14 
0 
9 
8 
4 
7 
5 
3 
2 
0 
7 
2 
0 
0 
8 
0 
0 
0 
1 
0 
1 
4 
0 
0 
1 
0 
1 
1 
1 
0 
0 
1 
1 
1 
2 
2 
2 
0 
11 
2 
0 
0 
2 
3 
0 
6 
0 
2 
5 
0 
2 
2 
0.5 
2 
2 
0 
0 
0 
1 
0 
0 
0 
1 
0 
0 
3 
0 
3 
0 
0 
0 
2 
1 
0 ' 
0 
1 
0 
0 
0 
0 
0 
Total of Non-Classified Patent Applications: 209 29 46.5 12 
Total of All Patent Applications Observed: 3504 443 311 94 
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Table 2 a): Innovations (Gellman-Sample) and Patent Applications (1967-Sample) 
per Sector, Corrected by Employment Figures 
Industry sectors Persons Innova- Patent a] pplications per 1 000 persons 
em- tions employed • 
ployed 
in 
per 
10 000 
Foreign applicants Dutch api slicants 
1967 persons only f irms, only- firms, 
(in em- firms, organi- firms, organi-
1000's) ployed organi- zations organi- zations 
(Gell- zations + zations + 
man-
sample) 
etc. indivi-
duals 
etc, indivi-
duals 
Mining 42.8 1.64 0.44 0.47 0.02 0.02 
Food & Beverages 142.6 0.28 0.88 1 .03 0.19 0.27 
Oils & Fats 6.8 0 0.15 0.15 0.59 0.59 
Tobacco 11.9 0 1.85 1.85 0.50 0.50 
Textiles 81 .3 0.37 1.16 1 .40 0.22 0.26 
Shoes 15.0 0 0.50 0.60 0 0 
Clothing 64.8 0.15 1 .29 1 .51 0.08 0.12 
Wood (incl. Furnitures) 45.3 0.66 0.86 1.48 0.44 0.55 
Paper 33.6 1 .19 1 .86 2.05 • 0.22 0.33 
Printing 47.7 0 •0.66 0.77 0.04 0.06 
Leather 6.9 1 .45 0. 14 0.14 0 0 
Rubber & Asbestos 11.7 6.84 16.92 17.52 0.60 0.77 
Manuf. of Synthetics 6.4 25.00 14.06 14.61 1 .41 1 .41 
Chemicals 86.3 7.07' 20.49 21 .23 1.29 1.38 
Petroleum Refining 6.2 14.52 12.10 12.42 1.94 1 .94 
Earthenware, Glass, etc. 46.2 4.98 1 .86 2.06 0.11 0.09 
Prim. Ferrous & Nonf. Met . 37,0 9.73 1 .73 1.91 0.07 0.10 
Metal Goods 86.2 1.86 3.72 4.28 0.40 0.52 
Electrical Equipment 108.7 5.70 10.53 10.96 1 .82 1 .86 
Machinery Construction 91 .3 6.90 11 .54 •13.11 1 .81 2.32 
Shipbuilding & Repairing 46.6 1.50 0.73 1 .01 0.21 0.32 
Cars & Bodies 16.2 12.96 8.49 10.15 0.59 1 .02 
Bikes & Motorbikes 4.7 0 2.13 2.13 1 .28 1 .49 
Other Transp.(incl.Aircr. l 8.1 34.57 13.58 15.43 1.73 . 2.59 
Precision Engineering 2.5 96.00 115.60 125.40 12.80 15.40 
Optical Industry 2.4 95.83 96.25 102.92 8.75 8.75 
Other Industries 5.7 1.75 2.28 5.79 1 .23 2.28 
(1) 
« 
(2) (3) (4) (5) (6) 
"GI" "IF" "IFI" "NLF" "NLFI" 
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Table 2 b): Sectoral Patent Applications (1964 and 1970 Sample) divided by 
Persons Employed (lOOO's, in 1964 and 1970 respectively) 
r . 1964-Sample: 
Foreign appli-
cants 
Dutch 
cants 
appli-
1970-Sample: 
Dutch 
cants 
appli-Foreign appli-
cants 
Industry Sectors 
only 
f irms 
orga-
niza-
tions 
etc. 
f irms 
orga-
niza-
tions 
+ 
indi-
vidu-
als 
only 
f irms 
orga-
niza-
tions 
etc. 
f irms 
orga-
niza-
tions 
+ 
indi-
vidu-
als 
only 
f irms 
orga-
niza-
tions 
etc. 
f irms 
orga-
niza-
tions 
+ 
indi-
vidu-
als 
only 
f irms 
orga-
niza-
tions 
etc. 
firms 
orga-
niza-
tions 
+ 
indi-
vidu-
als 
Mining 0.33 0.36 0.07 0.07 0.35 0.40 0.03 0.03 
Food & Beverages 0.32 0.42 0.05 0.08 0.51 0.57 0.08 0.08 
Oils & Fats 0.15 0.15 0.15 0.15 0. 14 0.14 0.28 0.28 
Tobacco 0.88 0.88 0.07 0.07 1.56 1.56 o 0 
Textiles 0.55 0.63 0. 10 0. 10 0.65 0.71 0.09 0.12 
Shoes 0.54 0.78 0 0 0.41 0.53 0.08 0.24 
Clothing 0.40 0.45 0.02 0.06 0.63 0.66 0.06 0.08 
Wood (incl. Furnitures) 0.54 0.73 0.07 0.21 0.42 0.57 0.26 0.35 
Paper 1 .01 1.21 0.08 0.17 0.78 0.85 0.11 0.14 
Printing 0.23 0.30 0 0 0.19 0.24 0.04 0.05 
Leather 0. 18 0.24 " 0 0 0.25 0.25 0.09 0.09 
Rubber & Asbestos 7.42 7.50 0.39 0.39 9.50 9.59 0.33 0.41 
Manuf. of Synthetics 8.43 8.82 1.47 1.47 3.87 4.03 0.22 0.22 
Chemicals 9.44 9.65 0.66 0.68 9.43 9.63 0.67 0.69 
Petroleum Refining 4.92 5.42 0.85 0.85 5.24 5.40 0.79 0.79 
Earthenware, Glass etc. 0.57 0.66 0.11 0.14 0.71 0.84 0.15 0.17 
Prim. Ferrous & Nonf.Met. 0.71 0.85 0.01 0.01 1.06 1.10 . 0.06 0.06 
Metal Goods 1.64 1.94 0.21 0.28 1.29 1.53 0.29 0.3-2 
Electrical Equipment 4.82 5.19 0.79 0.85 4.46 4.67 0.72 0.76 
Machinery Construction 5; 12 5,92 0.67 0.88 4.94 5.63 .. 0.78 0.96 
Shipbuilding & Repairing 0.48 0.64 0.04 0.04 0.40 0.49 0.02 0.09 
Cars & Bodies 2.80 3.46 0.38 0.38 1.93 2.33 0.24 0.48 
Bikes & Motorbikes 0.12 0.12 0.12 0.23 0.57 0.57 0.34 0.57 
Other Transp.(incl.Aircr.) 6.08 6.58 0.76 1.01 6.48 7.50 0.97 1.19 
Precision Engineering 46.43 50.00 5.71 6.25 47.21 50.29 4.27 5.59 
Optical Industry 40.83 44.17 2.08 2.92 55.71 57.14 2.86 3.33 
Other Industries 0.94 1.89 0.38 1.32 2.62 3.81 0.24 1.43 
(1) (2) (3) (4) (5) (6) (7) (8) 
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Table 3 : Indicators of Growth Performance from 1964 to 1970 
Industry Sectors IG IGM IGO GLF SHI LI 
Mining - 1.124 14.268 - 7,612 -15.893 3.578 6.264 
Food & Beverages 8.403 10.164 5.907 0.263 0.448 1 .760 
Oils & Fats 5.139 5.517 3.898 1.482 2.692 1 .274 
Tobacco - 0.901 0.090 - 3.319 - 3.059 1 .217 1 .200 
Textiles 3.835 4.812 1 .089 - 6.003 1 .243 1 .922 
Shoes - 2.875 0.663 - 9.520 - 4.969 1 .893 1 .410 
Clothing - 4.745 - 6.933 - 7.529 - 2.280 1 .489 1 .176 
Wood (incl. Furnitures) 7.925 6.553 8.980 0.114 0.874 1.539 ; 
Paper 8.431 10.545 3.588 0.359 1 .476 1 .787 
Printing 10.027 10.742 8.654 1 .539 1 .121 1 .682 
Leather - 0.722 0.563 - 2.562 - 5.530 1 .208 1 .460 
Rubber & Asbestos 3.008 4.753 - 0.770 - 0.933 1 .386 1 .394 
Manuf. of Synthetics 23.001 25.283 17.863 10.531 1 .449 2.140 
Chemicals 17.362 20.099 9.651 3.458 1 .724 2.439 
Petroleum Refining 15.063 16-. 69 2 9.347 1 .099 1 .478 2.346 
Earthenware, Glass, etc. 8.118 9.294 6.196 - 1 .418 1 .188 1;859 
Prim.Ferrous & Nonf.Met. 20.774 20.325 21.852 2.086 0.929 2.693 
Metal Goods 7.405 7.728 7.006 2.315 1 .042 1 .362 
Electrical Equipment 7.456 8.961 4.774 2.685 1.264 1 .427 
Machinery Construction 9.556 9.706 9.382 1 .183 1 .018 1.625 
Shipbuilding & Repairing 3.878 7.316 1 .587 - 1.061 1 .391 1.628 
Cars & Bodies 10.454 18.734 0.688 '2.923 2.688 2.347 
Bikes & Motorbikes - 3.533 - 0.723 - 7.399 -10.740 1.518 1.895 
Other Transp.(incl.Aircr.) 15.923 6.899 23.795 1.814 0.415 1.347 
Precision Engineering 6.089 7.274 4.991 .3.289 1 .138 1.276 
Optical Industry 1 .101 0.751 1.692 - 2.201 0.946 1.152 
Other Industries 2.359 6.838 - 3.037 - 3.803 1 .083 1.866 
Abbreviations; 
IG = Investment Growth (total) -i 
IGM = Investment Growth Machinery only Average Annual Growth 
IGO = Investment Growth Other (Investment in L Rates (Geometrie Means) 
Buildings, new Land, Transportation Means = from 1964 to 1970 
'total' - Machinery ) 
GLF = Growth of the Labour Force -
SHI = Shift from IGO-to IGM-Type Investment from 1964 to 1970 (Definitions: see 
text, chapter IV.). 
LI = Shift in Labour : Investment Ratio from 1964 to 1970 (Definitions: see text, 
chapter IV.) . 
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